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i m$m i j cmos iiswrnmamm^i^. 

m^immtz . y t>v?4 uzzmmm^ 

[ imm 23 cmos ^ts^m^mmmmzr^ 
frhnhm&.w?-yfrt>$LhTX vw-y**j-t 

mm. zommmmi'frTX h^^-y^nmi 
(m^rnm^ K/usoa ixt^y? izxxthz 

[Il*il4 ] CMOS **tr^MMM!IBCT*>£ 

Txvnf-yiznmLx^n&ztihwmmktm 

Ota h^H. 

izffA$tim&mmA.zffii. wmmwmmom 
-ytfmiZti&mzv-t-y hzti. «aj* 

&*v>9k&mt&zk*fflik-*i>mm4ffi&0> 

¥®frim®9&<r)TX mis. 
[0001] 

[0002] 

mmnftWj] cmos«, p+**fi>axviii-** 
twrtdmtimmto (** r Mosj ) h7^x; 

*WI fc»a» £ ixT If j£ £ ii & . Pf-**>M3«J:tfN?- 



mmt Lxsmmzm ix iit&at*** <t&z 
tire*. i&mmmiz3.<miiti&. cmos 
z&tt*M®tmm?$> * c m o s lsi v&m 

¥\fe$Z> I ddo WNWfMtV^. CMOSLSI 
fSSSSSti . c M o s cortSPRSitft^-t hk*<n* 
mM9M^Wxmz ; &i. If jhttSSfcfr* k 

DDQtW. LS I rtSKffita^imtffc 
I DD i>AWlS<?>T\ I DDC SfflSfSCttioT* 
Pt^ilSr^astiifc^f&i. £*>J:3$rI D DQ t 
^.ht'ti, LS Iter*W^-y£4;i&#4>flg|5<7) 

[0003] $f±ttmvmmm%Lzm%.tz>9t?imHz 

tt» fci itfttfeWPS - 2 7 3 2 9 8^^T6 - 5 8 
9 8 1 tcZifhh. WW 5-273298 Oftff&ffi 
Til, CMOS^fWM»[l]||coJ'W|5t:S«jeig»Srfll« 

ML. ttM¥6-5 8 98 10jfefftt*WU PJ^IUSSt. 

c mo smsmssa^^LTv^^ms . l*> 

L&**<^ y£««£t*aj-«fcttcoffiSiL£i¥ 
ALs -e^Mffi^^-«»S<iEM^fJ€LT3yyNV- 

?T3a- y $ v Mit Jturr* t ^ o mmMim-x 

[0004] 

[%mmmi£ok^mm cmos lshi 

jifS Iddq ^W0T'S>I.^C»LTMS* i S)'§.t 0(C 
fcfcfcVVfctf). I DDQ SJKtiltWo-CTftfA 

ix. cMos^mwB#o«iimaffln(ifi!<ffL^ 
^. Ltztt^x. iwTZbcDBmzm^^ti&nm 

ft * i: , *SM»HJffllRt)tWj?jKS** £ k oat'ft l> n# 

muwsxnmmatta* i w ss«*±. cmo 

o . *£Nmmm?t>i l s i ^tf -c«afflHft+ 
Tjaas-r *m* . i DD gai£ 1 wmmfi 
&»k. i^xb^mzm-tmm^^^). m 
m^T-xbittwmx'hi. 

[000 5] rXh^"^-y^epjDLT«®^ 
ftamSu^liHtrX hffl^fx Na7-«: I ddq 
Iddq b<?)!m±.<vm&X\ 4 

mktc-yxm.tmmimz^xte. wm&m± 
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mx'imnmm^cox\ ls it ix^m^m 

m&wfflS£t&*mt& < . MBtfacorx h re m o 
s®m*tt^i&mm<?>&&* ! Wfctb z t trc 

[00 0 7] 

immzMikt&tzfixrfrm cmos^ 

mm<7)TZhumxhz>. «Wiif, cmos 

?mt,zmmmmzJv\sAttcr>mtmmmti& . c 
m o s mtf&8,x'htus . tmm®c?> ®mv 
izttfc uf^iditi) z t ifix-% . trw-vrnm 

[ 0 0 0 8 ] £ fc*f6HW4 , CMOS Sr-irtf^^**ffl 

9-*stt*.itffit>* ¥mtemmm<r)nmmffMz<k 
t-?i*mmmmcoTX virmx-hi. xmim 

itf, CMOS£#t^ft*«lllBtcf-xW^-y 
£4* I) i: , CMOS mSS^ttSa^^tmiSSffit^ 

t>tiX^2>c?>X\ fiifW)CMOS|ll»t:WLTIi. ttffll 

^^@a t*riB LTsaj-ts ; t . ^w#fi 

4. fx W^-yfcW*ftiffl^'WXtf>jt©i, 
a^®* { S^tl>^t-#o^S{±^^(73t\ fx MS 

ra*ffl» taarc-nswsfcfr 5 z b tfx-$ * . 

[0009] *JWrc, flT£lE»Bffi+Ovw.*fi-ttf> 



ffln^K/i^EBiL-ciTo. staswa**, cwosmsg 

lt. wfemrs*?^ h^mzmtmrnz 
^mz'mthzbifix'^h. 
[0010]$ b&am±* cmos fc-grtrtmitt* 

a^mwmmmcommm^mta-rm^mb . «t 
a ¥s#t* ttj-ri. m »*aw>wj6ft & » & s *. s 
)vxft<7mitmm-m®&®.b. ihr^soh«« 

o s ^ts^mwmmmmzx^^t^^imm 

l-f x Y-W-yizttfcLXf'ibMiiiZti&imm 

bm*®nimmb#im*mz£'>x)kmti. a 
jj&^flgfc&i. . tHRttt: «t o zbtfx* 

u?a ynv- ^^>. h^°^ - ylzft d MWMiffc?) 

mmk*miti-fiui£^cox\ cmosa«m» 

[0011] *tet%801N8ftti#jaii. «S«85« 
coMffi^Siail^ K;^^ ft-f-* L . MBit 

yfbiffiihzb&mb-th. *»B(c«itf, ^ 
* - ^> fx h > if - y tp<?y&; n° ^ - y im 

^fihrnzy-y^m 'J-b'xM. fBR«8S08SE*i 

2r*»>y^fc«koTfH8rtl>^T. CMOSWDtSSKl 
OElR&illlKIWW 6 - 4: 6 . C M O Sliim 
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[00 12] 

ifflit&mmm mm. xmnmmm i mm 

TXhttmt%&*mmm®M (WTDevice Under 
Test^A, TDUTj tmptk) iZT-ZhW-yt: 

t±, DUT2tCrXh/^-y^4^F7^A' (JiTF 
r D R j k*fjrf&ii:t>A&) 5b. fflSJSDUT2 

T r CMPj b*mrt*Zbi>f>l) 6 b, DUTfcil 
fffflWtliaSMtif^^W <£TF r D P 
Sj iBSftrtl, it *,$>!>) IttZtf&mZtlX^h. 

£tiDUT2ftt,Zftm-&Zbij?%&. 

[0013] 7?r? 3Mzte, m&Ltzttmmmzn 

>■? 1 Oifi£t.tih. «K«Sf3ttaj«. «S7*»$>D 
U T 2 <omS«ES? (VDD) m fefe«S«*&5 

1 2#«tt$*u Mra^ma^iftlftryri 3tcJ: 
oTflllB3*U «* (GND) 3WCffl*Six6. H» 
7>?\3<r)\X,1)\$.. ayjtv-fl Alzk^X^ihWi. 
S&Sfl&fflSgl^WV r e f fctt«3*l&. ^OibKtii 
7J«4, rvri SKioTafgWflSft^V:?! 0 
fcfNftfflOfi#fc LTA7J£;ft.&. H9-f^5*»4>DU 
T2IC-§-^..&tX M^-y^abf&gLTfcW. D 
U T 2 mf n T"$> & *§£(C D U T 2 F*J<7) C M O S HI ffSgP 

wmsmmmevm** $y?*^mmm 
#4. t^y? i omwtmmwmb-sxLx^*^ 

b£MZ. DUT2rt<?)CMOS WUtt* ZI&F&tf 
f&fc IX vi* t f iJBrf 4 - 1 **C* S . 
[0014102 ii, 01 <y)»jfc3#»^m*^<^ 

o , ^^«owwa»*8»i6 ixmmt & . 

Ox.yyrfHRfcfraLoi-fS. rxMSSlcosy 
AV- * 6 (i# y * 1 0 <?)#®Or^ h IBA ft^-Q 1 

tefM^fSSi, Ql~Q3fM*£jj?t. H2 ( 1 ) T 
tt, DUT2t4i'3<XSA*fi#S:^-r. H2 (2) 
XU. iH^yf! 0tA*S*i2.aj^ii-t&*1-. 

s *rr* hxf ■/ 7* 2 x'i±m&? %>m 9 OAW$> l>*I 

»i*&**t. 02(3), (4 ) fcitf ( 5 ) T 



(i. *->y^l O^tB^fl^-Ql , Q2. Q3£**i/p 
tufrt. 02(6), (7), (8) (9) it. 

D\jT2izxmm^bzm i yy?iocDAJis^. 
ti*?y? l o<oaj;Wl^Qi~Q3£*ftehjS-*\ 0 
2(10) (i#f-XhX-f y7°c0f^cfi : t)tt.|.3>A° 

i/-^6«fxh^-f $.yyx°bz>x\-u—7X4y\> 

[0 0 1 5] ttaSltt, TXh-XTvT6*rrfM'7 
y?l o«o*dB*aj*fi-tQi~Q3t:ov^-c*t. - 
<OJ:ofc, £rXbXx7r£&7L*:f£, fflTJft^Q 
l-QnO««*)||«*tltJt«S[tiii:{=J:oT, DU 
T2cD&^Zl$mM(ttm%3y>-<l'-?*?TZ h'W 
-yXtVZm^&ZbtcK fU&t 4 -T 4: & . 0 
2 , fx h 7. r y T 6 »<ott«fc*i v (±173(1 
#Q 1 ~Q3<0*tTOtt-t>Mgl*I^tasiii:|igB$i:X- 
lilfe^ 1 * . LJt#->T#iitfjtt)B£ D C mzrX h 
-flZb^mb^h. t tz^rx V Xf ■•/ r 1 coiBSftt 
ifot^T, ^^y^l 0C0#S<0{lS*S:0t'J-fevbL 



[00 16] 
t*l] 



X*;y9 l 0(7)^1 






Ql 


1 


0 


Q2 


0 


i 


Q3 


0 


i 



[00 17] 03feJ:y'04(i, il(7)*>)y^l0(?) 
&*«*JiJtW£S-r. 03Ji2h'y h • tt*7y?27Z 
2&cr>y D 7 770 7 r ( lilT r F/ F j b Bg» 

-ri)) 28»t. 4mw 1-v xvyfffmi&z 

til. 04-Ctt. F/F2 8 2r3StfflV^3b'7h ■ 

*. 2hV h • ^>7y^2 7t3j:t^3h*7 h • i]*7y9 
2 9 Ji y -fe 7 h (Reset) fl^j£^LT^*7]^ 
-BOt^ 1 ?, y?f|^ (*) (^iLh^OX y^t 
jEtT^D7^WNVWXit2r^ I 7yh--fl.. F/F28 
hLTii, fcfcitf«i|tCM0S|WIICO3%«)4 0 

[ o o 1 8 ] m5it. *mi<7)mm?>m2mB<vimm 
mmimr-rT? 3 0 ^^i, n o r y- h 3 1 , 3 

2£J:oT#J*3flS7>y?-0»J& t #*rt.S. NORf 
-h31, 3 2CJ:*??*-0»14, DUT2<0#ffla 

[ 0 0 1 9 ] 06(4, 05O«cO»#*^1-» *3Stt 
h^(nb-fh. 06 ( 1 ) (4, DUT2CF'5>f A5*» 
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t>H-x.hti%>m**t. 06 (2) TJ2, 5 7f-@B 
ONORy-h3 2tc4^.^>ixS'J-b-y rA:*Jfl^£S 
1\ 06 (3) (2. NOR^-r-3 lfc4£1>*i*-tey 
r-A;>J«#£w*. H6 (4) li, 
*«^0£^ii*<3»#*5H\ 06 ( 5) tt. AfiSl*l 
«W<09-yf-EI»^>-fe'!'bA^fi^&75't. 06 (6) 
(2. ^RBrti«»»^5-yf-EI»*»<oOai^fi#«r7Sf. D 
UT2^K£rtl{l/0*$.ri:£J:->T. 9?f-0» 
OA^fl-f-ti , r x h x -f y 7* 2 fc J: t/r^ 1^ r y T 

3xim-r&®9i5£vmi <om&znmh*'v yx 

Jjmtf*.1}%tl*i><»bt&. 06 (4) t06 

co3iv^i(aw-i.«it3& t rs*. 06 (4) t^-ria 

f-vrmz 1 h' y hf5W^«taiXtt3KL*C«««8E/'« 

5££fir3 CI y vi-Wk LTNOR^-h 

31. 3 2tJ:4«**ffl^T^Stth.ift, NAND 
h & ffl WC t Halt 0 -fe -y r- fl^-fc it^-b -/ b 

[0020101 fcJ:t^5<0£JBBJirttt. 

«ofc»KD ut 2 cr>if±ttm<r>MMnnmm<F>mmz 
»jk«*m»*afc> i o o o«T**uif. mof^*fflffi6i 

1 lOffifitffifcl/l OOOfc-rSifctfYS. 

ayfflSisi icoffist«T'5E*i.B$^T'aasnsfj5g 
izim^mmi 1 / 1 o o o tusissfis . 

[002 1 ] 0712. CMOS-fyA-^40«-MS- 
St". CMOS^f yA-?4 OfliCti. Pch MOS 
FET4 ltNch MOS FET42 b^ttl. A 
^Jii^4 3fcj;(/ffi^^4 4^^1-|»„ A«^4 3 
{2, Pch MOS F ET4 ltNch MOS FET 

4 2 k <nv- vmm&mzmwi txtrnzminztih 

X^^43b. Pch MOS FET4 lfcil/Nc 
h MOS FETA2<nVV4Vi*mW8i\<Xftmz 
mibthtti^^4 4i:ttt. *CMOS>f yrt-f 
4 0(CI4. **2^gt'*l»«jafit4 5^ffM§n. ft 

[0022] 08J2, 07<OCMOS-f y/i-?4 0« 
»fffc:*»eff4*«VDD«a[I DD ^b«:5H-. 08 

( 1 ) C^-f J^fcAfliS? 4 3\,zrt?-ym*k)l 
■fltm8 (2) K5ctJ:3^aj*iKHF4 43i»4)«Ofll# 
**»i5>*L6. ^]TlT't2, ffi*tffF4 4^)a}**JB*« 
lx^A^o-^/Kl^-ft-rScO'C. 08 ( 3 ) 
iZfjkt i a tctlttift I dd#«K^ I r e f £58*. 
& J: o tc> WXRtmkfflftaE.-? I . £ ftfcJSSr LT0 
8(4) ^t«t-5iw, t^vt'wxma&kLXto 

InMVAtmblXh. m\T2X'\i, -&mx45<ntz 



MZ^ I DD c0^b# ? /h£ < . Z<Dlztb I no < I re 
f k&oT„ ^<7y^A*ffl^I D D^'^(in-U^ 

cottkzz. mit5xxm5ff)mmmx'it. ire 

f fclKEOffit U^/U V r e f iz^m IX . 3 y W- 
? 1 4KJ:oT1IIItt«£ff 3 J: 3fcLT^*Wiif 
t. JK8WCI4BI8 ( 3 ) fcRSTCfc*. 
[0023] #5M2T 1 , T 2 A S y^TWR«85 
i DD <yD/^x*5^-tl»tth.i:*t. T20:M iy/t 
(2Pch MOS F E T 4 1 '\ff}*f— Y X'h fi 
SU 5t«fc->TS®-ri.<0T% Nch MOS FET4 

Pch MOS FET4 lte^ytf®k(2&^TOS:?$ 
B^ffifiittt =5: Pch MOS FET4 1I2 
%*l,Z*yimk*i:*) . msmztili^AAcryVKiV 
^WKM^-Jt^tSimt'k Pch MO 
S FET41tNch MOS FET4 2 tt2P|a$C 
*>Ut!Bi: l2ft<5&v^T\ «B*«fc' WXtf«0»& 
Z0)X 3 1 rx»9A 5 /mtt 
^^S^m^NVl/X^^-f Sfc^, cmos^ yy\- 
? 4 0 fcXRStf&S i t Zmtii-th Z b h . Wk 
coi 0H ■rxbxn. zcoXotcCMOSJ ys<-?4 
0X'h^Xi>. »±*BBTiO«B«SEtt( J b/^b'0b% 
h tzMztkm Z&ft-f h Z b tfX' % &v \ 
[0 0 24] a9J45CW*rt*tSCMOS>f ^\*-^ 
50<om^m^-t. CMOS'fy/W5 0li > Pc 
h MOS FET5 1 fc<fct/Nc h MOS FET52 

tmmmtiM yK-^««jtu a?] 

ffi^5 3t(2A^fi^4^^»il. aj*4B?5 44»feaj 
yjA^tK^ni). Pch MOS FET5 1tSiSVD 
Dt^rat«fifii5 5^WA$il€.tePS*^L. tB* 
ffi^ 5 4 ti2ffitfOO v v 7 mK 5 6 *^SRS . d O 

[002 5] 01 0(2. 09?)CMOS-f >v\'-?5 0 
OrX h«W|WHJ0B*5rr. 010 ( 1 ) cr>i. o \,z\ 

tf , T l fc J:t>'T 2<y)?-"f S >'^"T" I DD ^y^xA^ 
ATlBE^o-^/l.fc^Si:. *ISiji4 5*>fc 

ftcaj^sB^ 5 4«7 a-r -f yym&btpvmw 

v-y ^EK5 60A^RIeK^V t h<7)±TOU^ 

0 1 »7 y 9 1 0 £0 ffi -h Sr ^ - ^ -f •& i k t X i X . 
Pch MOS FET5 1 t^a&fi** 6 C i: *«»t 

^ 5 4 »7»ffl^»t:«>JIB»*flH-&(ne«%V ^ 
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[0026] ^fc, m&xrms&rstwmibfffi 

[0027] HI 0 (2) cOf^T'^tJ:^ 09cO 

ffiJgfc&oTi. II 9 COO £/ -y? HlgS 5 6 CHI 1 fcjj* 
■fiaftr-^^-yf-H*****^ a^S^54*>f> 
cottifltfT-? 7 ■yf-H»^Of f -^«#Tfti*^fc 

* o %tm* Lhmtirt Z t **CS § t ttKfcfc 

> rRWXKTEntsrr- 9t t j: Y )'i%hfrhX'foh<, 
hhmi 2(1) fcjjrfj:3fc. fcfc>}8?5 4^<OdJ 

* K^A^A^KKU-^HtjST-^Krr !> t # , ? n -y 
9 1 LX5-1 hiih y v f-ft-^C K<0? -y f-* A i 

££01 3t^-tJ:5t^ 12 9 <7)D ■y^0S§ 5 6 tA 
jNANDf-b6 aj*ftSH t 5 4**'eoA 

;k^o-P^;K0^T'$)ii(4*. flltgr X Y)^-yX'\t 
iUlfiWA N D y- h 6 1 ^)ffl*fc:ttfiKtt$*l-f . 

hfeiti^tfrrX h<0MrX b £SUfeLTi09<OJ: 3 

fc«»£jia»i/c l* a . la 1 comifoommizxtui. 

II 9 K jjr*" i a R-cOx-X h A' ? - y £ ffiffl L 

[ 0 0 2 8 ] 1 7 Icjjcf J; 5 &«jSiit4 5 IMfSLZ ixh 

[0029] £fcEU:<7)#$lit^"CUU DUT2 t L 
TCMOS LS I LX^mixt'h. X D'h 

mm?) cMosfpny 7 ; mamss^ y-vru-ih 
hwtri-uy®®*%ts±o%tmmm:h'>xm 

mzrX V fcfi 1 o Z t tfX'Z h . $ !>&U ESS 



fe*trV^6B iCMOSmsmSSffc-^Tt, CM 

ftj^ctnajt* z b tfx't * <nx\ mmtc mos 

[0030] 

/^>f AtrCMOS«o«!Eta^»*lsSili8UT, 

[003 1 ] i fc*fftBflt iixtf . t.x h^'^-yco# 
RB^fflkibKtTSS^SrffacOT. E*&»oflffSfc: 

[0032] *fc*nwtej:htf, ®imM«!ai^8st 

tfx-t h(ox\ wmmmzmwxvi<r)m%£iLcom 
mm*?T x b±m?mmmz*mzmmiktz> z t 

tfX'Hth. 

[ 0 0 3 3 ] § t>lZ*%ffllZlLtHf . «*<0 i 3 * I 

d do nffim<D&m\fcmt,z&mmiFiiw&3 ynv-? 

[0034] 4fc*J%HBKJ:*Uf , fi!*cO I DD , rX 1- 

ztifix*. mizmi-mmzmmLx . t^k:s 

-T§3Xh5:iSML.. rXhcOX;P-T7M6j±* { ^|g 
[HEco^^l^] 

[01 ] *%BHcOHM<0|gl®!S<Offi»i&W'5rm^WflUS 

$r*-ryo-y^iat'S>i.. 

[02] 01<O«j£cOtWfrfrjS-r? > f Af-^r-hT* 
4. 

1 0 3 ] 0 1 ommwift *7-y*\zowt nmmm 

[04] mi<^wm^^yy^ux^mm 
«w**tro y ^ 0fc it; ■ ^ >f Af-^- h xh t . 
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[15 ] *m<omn&2BM<?>immw*mf& 

[06] m5nm&<nmfe*^$?-iJ±i-*r-YX'h 
t, 

[07 ] 0 1 axt/m5commmm^xr>x^^ 
[08] m7<Dmtmm l -tmm^-t9^ 

[09 ] 0 1 fc«J:^05O||it<?m^ J: iXfoiti^ffi 

[010] 07«tt»*«{Bt*««**t^>f Af-r 

[011] 09<7)Ovv^HIS§5 6tC^^ix§5 -yf-ffl 
F/F Srw^lMMfcLfct/Q 7?H7fti. 

[012] 01 \mv^m/v<mmm:w^^ 



[013] 09^Dv-7^|5lffi5 6(CNANDy-h-*i 



7-zhmw 

DUT 

30 Trrt 

14 nyr\\y-f 

mm 

, 3 2 NOR^'-h 
, 5 0 CMOS-fyA'-? 



1 

2 
3, 
5 

6 , 
7 

1 0 
1 1 
1 3 
3 1 
40 
45, 55 



[01 ] 



[03] 




01 



r 



27 



Q2 



28 x n^riJn=nJ 

^-IP-lip; 



0 15F 

-TLTL I 1 



2°=01 



.28 
-Reset 



2 1 =Q2- 




[05] 




[07] 
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[02] 



[04] 



(D 



««Jl 



(3)}J 

U) 
(5) 



(6) 
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